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Theodoros	  Damoulas,	  Andrew	  
Dolgert,	  John	  W.	  Cobb,	  and	  
Steve	  Kelling	  
• The	  following	  presenta3on	  is	  a	  
compila3on	  from	  many	  
DataONE	  sources	  (execu3ve	  
team,	  leadership	  team,	  and	  
working	  groups)	  and	  some	  
addi3onal	  content	  for	  this	  
discussion	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DataONE	  all	  hands	  Mee3ng	  	  
(Alb.,	  NM	  Oct.	  2010)	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Coupled	  challenges	  and	  means	  




•  Scien3fic	  advances	  
depend	  on	  data	  
•  Digital	  data	  is	  required	  
for	  reproducibility	  and	  
scholarly	  exchange	  
•  Enables	  data	  synthesis	  
efforts	  
•  Data	  must	  be	  managed	  
•  Deposi3on	  
•  Discovery	  
•  Knowledge	  genera3on	  
•  Long-­‐term	  cura3on	  
•  	  Today	  I	  may	  be	  
“speaking	  to	  the	  choir”	  
•  Thanks	  for	  opportunity	  
to	  be	  part	  of	  DDAD2011	  




•  Science	  focus	  areas	  
•  Data	  preserva3on	  issues	  
•  Technical	  architecture	  
•  Community	  engagement	  
•  Sustainability	  
•  Progress	  and	  status	  
•  Pilot	  science	  case	  study	  
EVA	  




Science	  focus	  areas	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Datanet	  Program	  
• 	  NSF07-­‐601	  “Sustainable	  Digital	  Data	  
Preserva3on	  and	  Access	  Network	  
Partners	  ”	  or	  Datanet	  
• 	  Goals	  
•  Reliable	  digital	  data	  preservaEon,	  
access,	  integra3on	  and	  analysis	  
•  An3cipate	  and	  adapt	  to	  changes	  in	  
technologies,	  needs,	  and	  expecta3ons	  
•  Self	  assemble	  projects	  into	  an	  
integra3ve	  “datanet”	  
•  Create	  new	  opportuni3es	  for	  
discovery,	  innova3on,	  and	  learning	  
•  Interoperable	  network	  of	  digital	  
preserva3on	  and	  access	  
•  Provide	  for	  full	  data	  management	  
lifecycle	  
•  Develop	  and	  implement	  a	  
technological	  and	  economic	  
sustainability	  plan	  
• 	  Planned	  approach	  
•  Both	  CI	  and	  CS	  focus.	  opera3onal	  and	  
research	  
•  5	  awards	  
•  5	  yr	  dura3on	  w/	  op3on	  of	  addi3onal	  5	  
years	  (but	  plan	  for	  sustainable	  plan	  
beyond	  yr	  10)	  
•  Awarded	  over	  2	  years	  in	  2	  rounds	  
•  100M$.	  20M$/yr.	  Nominally	  4M$/yr/
project	  
• 	  Current	  State	  
•  2	  awards,	  DataONE	  (UNM)	  Data	  
Conservancy	  (JHU)	  
•  Second	  compe33ve	  round	  conduct.	  
Some	  addi3onal	  awards	  possible	  
•  “Cri3cal	  review”	  Feb.	  2011.	  DataONE	  
well	  reviewed	  
•  Addi3onal	  solicita3on	  an3cipated	  	  
7	  

Cri3cal	  areas	  in	  the	  Earth’s	  system	  
Human	  impacts	  on	  land-­‐based	  ecosystems	  
Ecosystems	  and	  Human	  Well-­‐Being	  
Coupled	  human	  &	  natural	  systems	  
12	  
Our	  Vision	  and	  Approach:	  
Enabling	  universal	  access	  to	  data	  about	  life	  on	  
earth	  and	  the	  environment	  that	  sustains	  it.	  
1. Build	  on	  exis3ng	  
cyberinfrastructure	   2. Create	  new	  
cyberinfrastructure	   3. Support	  new	  
communi3es	  of	  
prac3ce	  
Provide	  Credit	  for	  Data	  Publica3on	  
 14"
Exis3ng	  biological	  data	  archives	  
ESA’s	  Ecological	  
Archive	  
Long	  Term	  Ecological	  	  
Research	  Network	  	  
Fire	  Research	  &	  Management	  	  
Exchange	  System	  	  
NaEonal	  Biological	  InformaEon	  
Infrastructure	  	  
Distributed	  AcEve	  	  
Archive	  Center	  
Knowledge	  Network	  for	  
Biocomplexity	  
Data	  preserva3on	  issues	  
15	  
Diverse	  data	  sources	  
Research	  networks	  and	  environmental	  observatories	  
Biological	  specimens	  
Individual	  scien3sts	  	  
Ci3zen	  scien3sts’	  data	  
Natural	  resources	  and	  conserva3on	  data	  	  
Observa3onal	  data	  	  
Global	  and	  con3nental	  land	  cover/land	  change	  and	  
biogeochemical	  data	  
	  
ScaYered	  data	  sources	  
“finding	  the	  needle	  in	  the	  haystack”	  
Data	  are	  massively	  dispersed	  
•  Ecological	  field	  sta3ons	  and	  research	  centers	  (100s)	  
•  Natural	  history	  museums	  and	  biocollec3on	  facili3es	  (100s)	  
•  Agency	  data	  collec3ons	  (100s	  to	  1000s)	  
•  Individual	  scien3sts	  (1000s	  to	  10,000s	  to	  100,000s)	  
Data	  deluge	  and	  interoperability	  
“the	  flood	  of	  increasingly	  heterogeneous	  data”	  







Jones	  et	  al.	  2007	  
 19"
Examples	  of	  data	  holdings	  
Data Archive  Types of Data Managed Metadata Standard(s) 
Biodiversity, taxonomic, ecological BDP, DwC, DC, 
OGIS 
Biogeochemical dynamics, terrestrial 
ecological Earth observation imagery  
DIF, BDP, ECHO 
Ecological, biodiversity, biophysical, 





Avian populations and molecular biology DwC 
 
 
Biological and taxonomic DC subset 
Biophysical, biodiversity, disturbance, and 
Earth observation imagery 
EML 
Biodiversity, biotic structure, function/
process, biogeochemical, climate, and 
hydrologic 
EML 
Metadata	  Interoperability	  Across	  Data	  Holdings	  
EML=Ecological	  Metadata	  Language	  	  
BDP=Biological	  Data	  Profile	   DwC=Darwin	  Core	  
DC=Dublin	  Core	   ECHO=EOS	  ClearingHOuse	  
OGIS=OpenGIS	  
DC	  subset=Dublin	  Core	  subset	  
DIF=Directory	  Interchange	  Format	  	  

















ReErement	  or	  	  
career	  change	  
Death	  
(Michener	  et	  al.	  1997)	  
	  Data	  longevity	  
Study Resource Type Resource  Half-life 
Rumsey (2002) Legal Citations 1.4 years 
Harter and Kim (1996) Scholarly Article Citations  1.5 years 
Koehler (1999 and 2002) Random Web Pages 2.0 years 
Spinellis (2003) Computer Science 
Citations 
4.0 years 





Nelson and Allen (2002) Digital Library Object 24.5 years 
Koehler,	  W.	  (2004)	  Informa(on	  Research	  9(2):	  174.	  
Technical	  architecture	  
22	  
A	  User’s	  View	  
Key	  Cyberinfrastructure	  Elements	  
• Unique	  iden3fiers	  
•  Search	  and	  deliver	  
• Replica3on	  
•  Federated	  iden3ty	  
Usable	  by	  
People	  and	  their	  Agents	  








2.  Cura3on	  and	  metadata	  management	  
3.  Protec3on,	  including	  privacy	  
4.  Discovery,	  access,	  use,	  and	  dissemina3on	  
5.  Interoperability,	  standards,	  and	  integra3on	  













2.	  DataONE	  is	  building	  the	  necessary	  CI	  
Kepler 
DMP-Tool	
Key	  Cyberinfrastructure	  Elements	  
Implemented	  as	  RESTful	  webservices	  
Member Nodes
Service Interfaces















Java Python Command Line
Web Interface Data ManagementAnalysis, Visualization






Publishing	  Research	  Consor3um,	  Oct.	  2010	  
Access	  to	  Data/Models/Algorithms	  
	  	  	  	  	  	  	  	  	  Importance	  of	  Access	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Ease	  of	  Access	  






external	  assessments	  /	  surveys	  
usability	  tes?ng	  
working	  group	  ac?vi?es	  
	  
Community	  Assessment	  Mechanisms	  




























non-profit 3% other  
2% 
n=1315	  n=1317	  
Work	  Sector	  Discipline	  













Work	  Sector	  Discipline	  
12 21 26 
95 95 96 97 
266 
676 
DIF DwC DC EML FGDC Open 
GIS 
ISO My Lab none 
Metadata	  language	  





0%	   20%	   40%	   60%	   80%	   100%	  
Willing	  to	  place	  all	  of	  my	  data	  into	  a	  
central	  data	  repository	  with	  no	  
restric3ons	  
Appropriate	  to	  create	  new	  datasets	  
from	  shared	  data	  
Willing	  to	  place	  at	  least	  some	  of	  my	  
data	  into	  a	  central	  data	  repository	  
with	  no	  restric3ons	  
Willing	  to	  share	  data	  across	  a	  broad	  
group	  of	  researchers	  

































































      
Data Librarians 
      
Ecological  
Modeler 
      
Resource  
Manager 
      




Editors:	  Cook,	  Michener	  
Contributors:	  Best	  prac3ces	  workshop	  par3cipants	  
Communica3on	  
www.Ci3zenScience.org	  




Economic	  and	  organizaEonal:	  
	  
“Capacity	  to	  preserve	  content	  and	  services	  and	  	  









1.  Highly	  distributed,	  
federated	  system	  













Building	  global	  communi3es	  of	  prac3ce:	  
…	  crea3ng	  long-­‐lived	  CI	  enterprises,	  
Broad,	  ac3ve	  community	  engagement	  
•  Involvement	  of	  library	  and	  science	  educators	  engaging	  new	  
genera3ons	  of	  students	  in	  best	  prac3ces	  
•  Exis3ng	  outreach	  and	  educa3on	  programs	  
Transparent,	  par3cipatory	  governance	  

































































The	  problem	  of	  sustainability	  
• 	  Enable	  a	  posi3ve	  value	  
proposi3on	  for	  all	  
stakeholders	  
• 	  Develop	  a	  business	  plan	  to	  
realize	  this	  
• 	  Minimize	  cost	  by	  
leveraging	  
• 	  Enable	  connec3on	  
between	  users	  and	  funders	  
• 	  Maintain	  technological	  
flexibility	  
• 	  A	  DataONE	  WG	  exists	  just	  
to	  address	  this	  issue	  
44	  
Progress	  and	  status	  
45	  
Sociocultural	  barriers	  to	  data	  sharing	  
and	  preserva3on	  
Community	  engagement	  and	  educa3on	  
Ci3zen	  science	  and	  public	  outreach	  
Long-­‐term	  sustainability	  and	  
governance	  
Usability	  and	  assessment	  
Explora3on,	  Visualiza3on,	  Analysis	  
Director	  Community	  Engagement	  &	  Outreach	  
Amber	  Budden	  
Engagement	  and	  Research	  Working	  Groups	  
External	  Advisory	  Board	  	  
DUG	  
Director	  Development	  &	  Opera3ons	  
Dave	  Vieglais	  	  
Principal	  Inves3gator	  
William	  Michener	  
R&D	   Opera3ons	  
Coordina3ng	  Nodes	  
Member	  Nodes	  
Educa3on	  and	  	  
Outreach	  Team	  
Opera3ons	  











Infrastructure	  and	  Research	  Working	  Groups	  
Federated	  security	  
Preserva3on	  and	  metadata	  
Provenance	  and	  workflows	  
Seman3cs	  and	  integra3on	  
Distributed	  storage	  
Usability	  and	  assessment	  

































Library	  and	  	  
informa?on	  Sciences	  
•  Prototype	  provides	  proof	  of	  concept	  
•  1.x	  series	  represents	  public	  release	  of	  core	  infrastructure	  









Version	  1.x	   Version	  2.x	  
Goal:	  Uniquely	  iden3fy	  data	  or	  metadata	  objects	  
•  Support	  the	  several	  iden3fier	  types	  widely	  used	  
•  Iden3fiers	  assigned	  by	  Member	  Nodes	  
•  Uniqueness	  ensured	  by	  Coordina3ng	  Nodes	  




LSID	   PURL	  GUID!
{3F2504E0-4…	  
Iden3fy	  people	  
•  Iden3ty	  provider	  selected	  
by	  the	  user	  
•  Member	  nodes	  define	  
access	  rules	  
•  Rules	  propagated	  by	  
Coordina3ng	  Nodes	  
•  Iden3ty	  and	  access	  
control	  consistent	  across	  
en3re	  infrastructure	  
Preserve	  Data	  and	  Metadata	  
•  Metadata	  copied	  to	  
Coordina3ng	  Nodes	  
•  Mirrored	  between	  CNs	  
•  Data	  replicated	  
between	  Member	  
Nodes	  
•  CNs	  manage	  copies	  
•  Checksums	  recorded	  





The	  Inves3gator	  Toolkit	  
•  Developer,	  end-­‐user	  tools	  
•  Crea3on,	  search,	  
retrieval,	  management	  





Web	  Interface	   Analysis,	  Visualiza3on	   Data	  Management	  
Client	  Libraries	  
Java	   Python	   Command	  Line	  






InvesEgator	  Toolkit	  So_ware	  
SearchPortal	   R	  Client	   Morpho	  
Client	  Libraries	  
Java	   Python	   Command	  Line	  
Member	  Node	  So_ware	  
Metacat	  
	  
CoordinaEng	  Node	  So_ware	  
Service	  Interfaces	  
Object	  Store	   Index	  
Sotware	  Delivered	  at	  Public	  Release	  









PreservaEon	   Monitor	  
Catalog	  IdenEfiers	  
ReplicaEon	   Discovery	  
ResoluEon	   RegistraEon	  
Mendeley	  
…	  
DataONE	  Service	  Programming	  Interface	  (SPI)	  
6	  Member	  Nodes	  by	  year	  2	  






Model	  iden3fies	  factors	  
affec3ng	  paYerns	  of	  migra3on	  
Diverse	  bird	  observa3ons	  and	  
environmental	  data	  from	  
300,00	  loca3ons	  in	  the	  US	  
integrated	  and	  analyzed	  using	  
High	  Performance	  Compu3ng	  
Resources	  






•  Examine	  paYerns	  of	  
migra3on	  	  
•  Infer	  how	  climate	  
change	  may	  affect	  
bird	  migra3on	  
Model	  results	  
Occurrence	  of	  Indigo	  BunEng	  (2008)	  
Jan	   Sep	   Dec	  Jun	  Apr	  
Secretary	  Salazar	  on	  Birds	  (May	  3,	  2011):	  
	  “The	  State	  of	  the	  Birds	  report	  is	  a	  measurable	  indicator	  of	  how	  well	  we	  are	  
fulfilling	  our	  shared	  role	  as	  stewards	  of	  our	  na3on’s	  public	  lands	  and	  waters.”	  
Acadian	  Flycatcher	  Distribu3on	  –	  eBird.org	  
EVA2	  for	  SOTB	  2012	  
60	  
•  Goals:	  
•  Model	  ~500	  species	  
•  Over	  5	  years	  
•  3	  Million	  CPU	  core	  
hours	  allocated	  on	  
Lonestar	  
•  Implement	  DataONE	  




•  Mount	  Wide	  area	  
filesystems	  for	  data	  
movement	  to/from	  
TeraGrid/DataONE	  	  
Tagged	  FUSE	  File	  system	  access	  	  
61	  
62	  
Screencast	  demo	  of	  Tagged	  File	  system	  
63	  
Plug:	  SC’11	  Tutorial:	  Metadata	  
“Making	  Metadata	  Work	  for	  You”	  
tutorial	  has	  been	  proposed	  for	  	  
the	  SC’11	  Tutorial	  program	  Nov.	  
13-­‐14,	  2011,	  in	  SeaYle.	  Final	  
reviews	  not	  complete,	  but	  we	  are	  
op3mis3c	  about	  a	  proposed	  	  ½	  
day	  tutorial	  on	  metadata	  
genera3on	  and	  management.	  
	  
Please	  consider	  aYending	  and	  
passing	  this	  along	  to	  others	  who	  




John	  W.	  Cobb,	  Ph.D.	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